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abstract: Additional morphology on third-stage 
larval specimens of Anisakis simplex A (Rudolphi, 1809, 
det. Krabbe, 1878) infecting Merluccius merluccius L. 
and Sardina pilchardus Walb. from the Adriatic and 
Ionian seas (Southern Italy) is described and illustrated. 
Particular attention (light, scanning electron micro¬ 
scope observations, and histological studies) was given 
to illustrate head structures such as papillae, oral and 
amphidial openings, excretory pore, boring tooth, ex¬ 
cretory system, rectal glands, and tail. 

Larvae collected in Mediterranean waters were mor¬ 
phologically similar, and morphometries fit well (with 
considerable overlap in most measurements) with the 
previous descriptions of A. simplex A (type I larvae) 


reported from Australian, Canadian, Japanese, North 
Sea, northeast Atlantic, and New Zealand waters, con¬ 
firming its cosmopolitan geographical distribution. 

key words: Anisakis larvae, Mediterranean Sea, 
Merluccius merluccius, Sardina pilchardus, SEM mor¬ 
phology. 

Seventeen species of the genus Anisakis Du- 
jardin, 1845 (Nematoda: Ascaridata), have been 
studied in detail by Davey (1971), showing that 
spicules, postanal papillae, form of ventriculus, 
vulva position, and lips shape are the main char- 



Figure 1. Anisakis simplex larvae (13). a) Anterior extremity, lateral view (BT = boring tooth, EP = excretory 
pore), b) Posterior extremity (A = anus, M = tail spine [mucron], RG = rectal glands). Scale bar = 25 >im. 
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Figure 2. SEM morphology of Mediterranean Anisakis simplex larvae (L3). a—e) Anterior end en face view 
or profile showing oral (O) opening, papilla (P), and boring tooth (BT). f-h) Ventral and lateral view of the 
posterior end (A = anus, M = tail spine), i) Cross-section at 10% of body length showing the intestine (I) and 
the excretory cell (E). Scale bars: a-h = 40 /^m; i = 100 pm. 

acters, in order of importance, for identifying of their uncertain identification and the difficul- 

adult specimens of A. simplex (Rudolphi, 1809, ties in following their life cycle, 

del Krabbe, 1878), A. typica Diesing, 1860, and Last year in Southern Italy, extensive alarm 
A. physeteris Baylis, 1923. Morphological illus- for public health was raised by the occurrence of 

tration of larval stages is less extensive because Anisakis sp. larvae found in the peritoneal cavity 
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Table 1. Measurements of Anisakis simplex A larvae 
from Merluccius merluccius and Sardina pilchardus (n 
= 25). 


x ± SD Range 


Body length (mm) 

21.60 

± 

3.47 

15.00-27.50 

Body width (mm) 

0.41 

± 

0.05 

0.34-0.51 

Esophagus length (mm) 

2.65 

± 

0.29 

2.06-3.08 

Ventriculus length (mm) 

0.70 

± 

0.08 

0.59-0.92 

Ventriculus width (mm) 

0.24 

± 

0.05 

0.15-0.32 

Tail (mm) 

0.11 

± 

0.01 

0.09-0.14 

Anal body width (jim) 

119.00 

± 

17.66 

69.33-150.67 

Tail’s mucron (jtm) 

25.69 

± 

4.15 

17.33-32.00 

Boring tooth (jtm) 

9.35 

± 

2.41 

5.50-14.50 

a 

52.91 

± 

5.10 

42.86-59.46 

b 

8.15 

± 

1.05 

6.80-11.16 

c 

199.93 

± 

43.49 

133.3-288.9 

c' 

0.95 

± 

0.21 

0.78-1.79 


of Merluccius merluccius and Sardina pilchardus, 
common fish species of the South Adriatic and 
Ionian seas. 

The third-stage larval (L3) Anisakis nematode 
population from Mediterranean waters was iden¬ 
tified as A. simplex A (type I larvae; Berland, 


1961) from ventriculus dimensions and the pres¬ 
ence of the tail spine (mucron), according to the 
key suggested by Pippy and Van Banning (1975). 

Orecchia et al. (1986), Nascetti et al. (1986), 
and Beverley-Burton et al. (1977) have proposed 
the use of multilocus electrophoresis to provide 
diagnostic characters for the identification of lar¬ 
vae of the Anisakis simplex complex from the 
Mediterranean Sea and northeast Atlantic. Nas¬ 
cetti et al. (1986) also suggested, on the basis of 
biochemical data, to synonymize A. simplex A 
with A. pegreffi (already synonymized with A. 
simplex by Davey [1971 ]). Orecchia et al. (1989) 
reported later the occurrence of larvae of Ani¬ 
sakis sp. from Italian waters, identifying them as 
A. simplex A (type I larvae) and A. physeteris 
(type II larvae), using biochemical keys, without 
giving morphometrical features. 

Here a morphological and morphometrical il¬ 
lustration of the Mediterranean population of A. 
simplex A is presented and compared to those 
reported from Australia, the North Sea, New 
Zealand, and Japan (Brunsdon, 1956; Koyama 
etal., 1969; Pippy and Van Banning, 1975; Smith, 
1983; Hurst, 1984). 



Figure 3. Cross-sections at 8% (a) and 35% (b) of body length of Mediterranean Anisakis simplex larvae 
showing the different shape and size of the excretory cell (E) within the body. IN = intestine, LF = lateral fields. 
Scale bar = 40 wm. 
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